The role of calcium concentration in the invasive capacity of Corbicula fluminea in crystalline basins.
The natural variation of environmental factors in freshwater basins determines their biodiversity. Among them, calcium is a key physiological compound for freshwater invertebrates. It is required for shell formation, muscle contraction, it mediates gene expression and allows counteracting acidosis during stress periods, among other functions. Although the distribution of different freshwater species has been suggested to be linked with the environmental calcium concentration, as yet, no research studies have confirmed this. Identifying whether environmental calcium concentrations might determine the invasion success of alien species would be critical in developing and implementing effective management strategies to control them. Here, a multidisciplinary approach integrating field surveys, analytical chemistry techniques, molecular biology analyses and a lab-scale experiment was taken to decipher whether the environmental calcium concentration might hamper the establishment of Corbicula fluminea in northwestern Iberian rivers. A Principal Component Analysis on water chemistry variables from 13 water bodies identified environmental calcium concentration, among others, as one key factor that best characterized the distribution area of C. fluminea. The calcium content in animals' bodies from two representative rivers was dependent on the environmental calcium concentration of freshwater basins; the lower the concentration, the lower the body's content. The expression of stress- and calcium homeostasis-related genes was higher in C. fluminea from low calcium concentration environments than in those from calcium-rich freshwater basins. Finally, under experimental conditions, lower water calcium concentrations decreased C. fluminea growth rates. The present data suggest, for the first time, that environmental calcium concentration may act as a determinant factor on the invasion success of C. fluminea in freshwater environments. Our results provide new clues for the identification of basins with increased risk of potential invasion by C. fluminea based on environmental calcium levels.